VOLUME XI. NUMBER 2 


THE JOURNAL 


OF 
THE ROYAL ASTRONOMICAL SOCIETY 
OF CANADA 


DEVOTED TO THE ADVANCEMENT OF ASTRONOMY AND ALLIED SCIENCES 


EDITOR 
Cc. A. CHANT 
Oniversity of Toronto, Toronto 
ASSOCIATE EDITORS 
J. S. PLASKETT SIR FREDERIC STUPART 


Dominion Observatory Director of the Meteorologscal 
OtVawa Service of Canada, Toronto 


PUBLISHED MONTHLY 


February, 1917 


PRINTED FOR THE SOCIETY 
TORONTO: 198 COLLEGE ST, 


PORKIGN AGENTS: WILLIAM WESLEY & SON, 
28 ESSEX ST., STRAND, LONDON. 


| 
| 
So 
| 


THE JOURNAL 
OF THE 

ROYAL ASTRONOMICAL SOCIETY 

OF CANADA 


Vo.. XI. FEBRUARY, 1917. No. 2 
Astronomy in Canada (President’s Address) - Albert D. Watson 47 
Sunset Phenomena and the War - - . A. F. Hunter 79 
Meetings of the Society 

At Toronto - - - - SJ. 81 

At Ottawa - - - A.. 82 
Review of Publication - - - 
Notes from the Meteorological Service 

Report of the Weather in Canada, December - SirF.S. 86 

Magnetic Observations, November - WiE.W.J.. 38 


Earthquake Records at Toronto and Victoria, B.C., December J. Y. go 


Astronomical Notes 


Uprush of Gases in Solar Prominences_ - - gt 
Internal Motions in Spiral Nebulz ° - 92 
Leap Years with 53 Sundays - - - 93 
Astronomy in Australia - - 93 
Magnitudes and Color in Stars Around Messier 11 94 
Educational Position and Outlook - - TF a G 95 
Notes and Queries 
The Total Eclipse of the Moon, January 8, 1917 96 
Some Odd Sign-Boards_ - 98 
What Years Have Seven Eclipses ? : - C. A.C. 98 


Editorial communications should be addressed to C. A. Chant, University of 
Toronto, Toronto, Ont. 

Business correspondence, remittances, etc., should be addressed to Chas. 
P. Sparling, Treasurer of the Society, 198 College Street, Toronto, 

Communications regarding Library matters should be addressed to the 
Librarian. 

$2.00 per annum. Single numbers, 25 cents. 

Subscription to the Journa/ is included in membership fee. 

Anyone wishing to purchase a telescope may correspond with the 
Secretary, Toronto. 


4 
d 
4 
4 
4 
a 
| 
4 
% 
q | 
4 


te 


PLATE II. 


SAMUEL CLARE CHARLES POTTER 


ELVINS 


JAMES LL. HUGHES, LL.D. ROBERT RIDGEWAY 


ORIGINAL MEMBERS OF TORONTO ASTRONOMICAL CLUB, 1868 


Journal of the Royal Astronomical Society of Canada, 1917 


| 
| 
a 
7 
> 
| 
ANDREW 
a 
= 


THE JOURNAL 
OF THE 
ROYAL ASTRONOMICAL SOCIETY 
OF CANADA 


FEBRUARY, 1917. 


ASTRONOMY IN CANADA 
By Apert D. Watson 


PRESIDENT’S ADDRESS, ANNUAL MEETING, JANUARY 23, 1917. 


“T HE: semi-centennial of Canadian Confederation is a timely 
occasion for reviewing a science whose history in Canada 
coincides almost precisely with the life-period of this 

Dominion. This statement is supported by a paper on “Meteors 

and Falling Stars,” read before the Canadian Institute, Feb. 4th, 

1854, by T. Hemming, [sq., who expressed his regret that the 

name of Canada is not found to bear any conspicuous position in 

the catalogues showing the recorded observations of meteoric phe- 
nomena, and hoped that this would not be the case much longer. 
In the same year an interesting report on the solar eclipse 

(May 26) was presented before The Canadian Institute by 

Professors Cherriman and Irving, and there is evidence of a paper 

by one Lefroy, afterwards Governor of Bermuda, but no record 

of further interest in astronomical matters is to be found prior to 

1868 so far as I have yet been able to discover. It is, therefore, 

safe to say that the chronicles, in our land, of the science of 

Astronomy, cover, pretty accurately, the Confederation period. 
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In any important field of progress or research, whether in 
science or statesmanship, the pioneers are not often over self- 
conscious. They are, as a rule, enthusiasts to whom their work 
seems like an apostolate, they themselves being but its humble 
votaries. They are not much given to making records of their 
own memorable contributions to the cause. They are too busy 
laying foundations, to engrave their names on the rocks of those 
temples which they see rising under their hands. The records, 
even when available, are extremely meagre. The first adventurers 
into these lonely fields are so little in the light, they fail to realize 
how vast is the human interest in their heroic doings. Heroes are 
ever the last to recognize themselves as heroes. 

The history of Astronomy in this Dominion, especially in its 
beginnings, is no exception to this general rule which is borne 
out by the modesty and reticence of its earliest pioneers. They 
were, almost without exception, men of unassuming mind and 
presence. Were we of the AsrroNoMICAL SociETY OF 
CANADA, whose duty it is to tell the story of its birth and celebrate 
its early heroes, to neglect our task, those heroes would remain 
“unhonoured and unsung.” In assuming our proper duty of trac- 
ing as accurately and effectively as may be, the antecedents and 
early history of this society, we shall find our work as difficult as 
such beginnings usually are. The recorded data are meagre in 
proportion to the amount of work done and to the results attained 
by that interesting group of faithful pioneers. 

If any are disposed to apply to those results tests of valuation 
strictly physical, I object to such appraisment as being entirely 
inadequate. There may have been “mute inglorious’” Herschels 
or Schiaparellis in that little group. Some of us are inclined to 
think there were. In any case, there were those whose vision was 
enlarged and made clear by their investigation of those sublime 
energies and harmonies of nature which constitute its spirit and 
its law. Their reverence became more profound as they contem- 
plated the unseen forces that balance the suns and swing the 


planets in their elliptic ways. A faith larger than any creed 
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demands gave poise and peace to those noble adventurers on a 
sea with undiscovered shores. 

The camera and the spectroscope are the instrpments that 
more than any others have made our modern Astronomy. These 
were in use for astronomical purposes before the history of the 
science in Canada began. In 1851, Bond, of Cambridge, had 
exhibited excellent photographs of the moon, and Huggins had 
demonstrated the spectra of the stars, thus introducing the science 
of celestial chemistry, in 1862-3. I'rom these facts, it will be seen 
that the modern astronomical era had begun before the first astro- 
nomical society had been organized in Canada. 

The introduction of these instruments has revolutionized 
many of our views and extended our field of research. The speo- 
troscope has turned our thoughts rather to the physical than to 
the astrometrical phases of the science, and the camera has in- 
creased the number of accurately measured star-magnitudes from 
a few thousands to millions. Most of you will probably know 
that the Paris Photographic Congress of 1887 divided the work 
of photographing the heavens among eighteen observatories. As 
a result of their work, a map consisting of 22,000 sheets has been 
prepared showing ali stars down to the 14th magnitude, and num- 
bering in all more than two million stars. Copies of these sheets 
are in possession of the Royal Astronomical Society of Canada. 

In our own solar system, many scores of minor planets have 
been revealed to the camera ; treasures of detail in planetary inves- 
tigation have discovered themselves to its searching eye, and 
moons that cannot be seen by the actual eye have revealed them- 
selves as dots on the photo-plate. Nothing, since Galileo turned 


what John Milton called his “optick tube” upon the moon has so 
loosened and extended the boundaries of our vision, both optical 
and instrumental, as have these two wondrous instruments of 
science and vision. Though in quite another field of investigation, 
they will ever stand with the discoveries of Kepler, Galileo and 
Copernicus as fundamental to the science. 


We have already observed that the beginnings of History are 
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elusive. We cannot dig up the roots of our own being. The real 
fons et origo of our Society is hidden in the whole course of Astro- 
nomical science and in the scientific predilections of those who 
first organized the various clubs and societies which constituted 
the forbears of the present Royal Astronomical Society of Canada. 

The first society organized in Canada exclusively for the 
study of astronomical science was held in the Mechanics’ Institute 
building at the corner of Adelaide and Church Streets. The build- 
ing has since given place to the Toronto Public Library. As the 
minutes of the first meeting are concise, they may be quoted ver- 
batim. They are as follows: 

“Minutes of a meeting held Dec. Ist, 1868, in The Mechanics’ Institute. 
to take into consideration the propriety of forming a society for the prose- 
cution of astronomical science. 

“Present :—Messrs. Munzo Turnbull, Andrew Elvins, Daniel K. Win- 
der, James Hughes, Samuel Clare, Robert Ridgeway, Charles Potter, G. 
Brunt. 

“On motion, Mr. Ridgeway was appointed Chairman of the meeting, 
and Mr. Clare, Secretary. 

“Moved by Mr. Elvins, seconded by Mr. Turnbull, that a society be 
formed under the name of The Toronto Astronomical Club, havinz for its 
object the aiding of each other in the pursuit of astronomical knowledze- 
in order to which it is proposed :— 

1. To meet monthly at such time and place as may be agreed upon. 
2. To spend the evening somewhat as follows: 

a. Reading extracts, from papers or publications, of anything 
new or otherwise interesting, bearing on the subject of 
Astronomy, 

b. Reading original papers connected with any department of 
Astronomy. 

c. Examining anything new in astronomical science. 

d. Observing celestial objects if circumstances should favour 
our doing so. 

e. Conversation, etc. Unanimously adopted. 

“Moved by Mr. Turnbull, seconded by Mr. Potter, that Mr. Daniel K- 

Winder be President for the ensuing year. Carried. 

“Moved by Mr. Elvins, seconded by Mr. Hughes, that Mr. Samuel 
Clare be Secretary-Treasurer for the ensuing year. Carried. 

“Moved by Mr. Winder, seconded by Mr. Hughes, that Mr. Ridgeway, 
the Chairman, with Messrs. Elvins, Clare, and Turnbull, be a Committee te 
draft a set of by-laws for the government of the club. Carried. 


“Moved by Mr. Potter, seconded by Mr. Hughes, that the meetings be 
held on the first Tuesday evening of every month. Carried. 
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“Moved by Mr. Winder, seconded by Mr. Brunt, that the next meeting 
of the Club be held at the house of Mr. Elvins on the first Tuesday in 
January, 1869, at 7 o'clock. Carried. 

“Paper to be read at the next meeting by Mr. Turnbull, entitled: ‘A 
3rief Notice of the Past and Present State of Optical Science, Viewed 
Chiefly in its Bearing on Celestial Discovery.’ 

“Mr. Winder gave notice of a paper to be read by him at a subsequent 
meeting on ‘The Spectroscope—Its Construction and Application to Celes- 
tial Chemistry.’ ” 


From such modest beginnings the meetings continued, being 
held in the homes of all the members, each in turn taking his place 
as host of the Society. 

The second member added to the list was Mr. Thos. Thomp- 
son of the Mammoth House, with whom both Mr. Elvins and 
Mr. Brunt were employed. 

As some personal interest must attach to these pioneers of 
Astronomy in Canada, it will be proper to admit here some notes 
of reference to them. Their names will be treated in the order 
in which they occur in the minutes quoted above. 

Mungo Turnbull, a well-educated Scotch cabinet-maker, had 
accompanied a polar expedition as a carpenter some years before 
the Toronto Astronomical Club was founded. His chief interest 
in Astronomy was dependent upon his remarkable skill as a maker 
of optical instruments. The first paper read before an organized 
astronomical association in Canada was that presented by Mr. 
Turnbull before the Toronto Astronomical Club on the evening of 
January 5th, 1869. In the minutes of that meeting, his paper is 
entitled, “A brief notice of the past and present state of optical 
science; viewed chiefly in its bearing on Astronomical telescopes 
and celestial discovery.” After an interesting conversation on the 
subject of the paper, it was “Moved by Mr. Elvins, seconded by 
Mr. Ridgeway, ‘That the thanks of the meeting be given to Mr. 
Turnbull for his instructive paper, and that he be requested to 
allow the original Manuscript to become the property of the 
club, as being the first paper read before the Society.’ Carried. 
Mr. Turnbull kindly consented, Mr. Ridgeway offering to write 
out a copy for him.* 


*The second paper read before the Club was one by the President, Mr. 
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D. K. Winder, on “The Spectroscope.”. The third was a paper by Mr. 
Elvins entitled: “The Moon—its Physical Constitution and Motions.” The 
fourth paper was contributed by Rk. A. Procter, B.A., F.R. A.S.,'the subject 
being “The Great Nebula in Arzo.” 


Another of Mr. Turnbull’s early papers was read exactly five 
months later (June 5th, 1869), the meeting on this occasion being 


held in Mr. Turnbull's residence on Bellevue Ave. The subject 


was “The Doctrine of Eclipses.” Enough of this paper is outlined 
in the minutes to show that the author held a very lofty conception 
of the aims and achievements of the Science. Before the mem 
bers left they were invited to inspect Mr. Turnbull's reflecting 
telescope, which he had lately completed. The minutes record 
that “The skill and perseverance of the maker were plainly seen 
in the workmanship.” 

I very well remember a visit to Mr. Turnbull in later years 
and how my conversation with him and his wife impressed me 
with the deep resentment of both at the unpardonable neglect by 
the public of the science of star-law, which, as they claimed, would 
tave served to ennoble the public mind had it been given right of 
way with its beneficent influence. 

Mr. Turnbull's active interest in astronomical matters was 
maintained for many years, and all the older members still alive 
will remember his constant interest in the Science. He died 
before the incorporation of the Society under its present royal 
charter. 

Andrew Elvins, though keeping always, as far as he could, 
modestly in the background, and avoiding the chief places of 
responsibility, will, nevertheless, always be regarded by those best 
fitted to judge, as the virtual father and facile princeps of the 
founders, of the first Canadian astronomical society. 

Sorn May 4th, 1823, in that part of Cornwall where the 
Pheenicians secured tin from the ancient Britons, the beautiful 
minerals first attracted his attention and led him into scientific 
pursuits. This probably turned his life-course away from the 
Christian pulpit, for which he was at one time intending to pre- 
pare. When, in 1844, he came to Cobourg, Ontario, he continued 


to collect minerals, and later, sold his collection for a substantial 
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sum, moved to Toronto and engaged in business with the “Mam- 
moth House.” 

His days being now ecutirely occupied, he could no longer 
make geological excursions, so turned his attention to the stars. 
He had been interested in Astronomy when only 14 years of age, 
and at that time made diagrams of star-groups which, correspond- 
ing pretty closely with similar groups represented in Chambers’ 
Encyclop:edia, he was encouraged to continue his studies. 

During his stay in Cobourg, he had met Professor Whitlock 
of Victoria College, and they together continued to study Geology. 
Here he had met also Mr. Samuel Clare, already named in fore- 
going pages as the first Secretary-Treasurer of The Toronto 
Astronomical Club. Mr. Elvins became a close friend of these 
gentlemen. They had many conversations during which various 
scientific interests were discussed with great freedom and delib- 
eration. Among the subjects discussed, Astronomy had a chief 
place, and when Mr. Elvins later met Mr. Clare and his friend and 
fellow-teacher, Mr. Ridgeway, in Toronto, these studies and re- 
searches were continued in their new place of abode. It will 
readily be seen how the formal organization of the Toronto Astro- 
nomical Club simply marked the definite enlargement and crystal- 
lization of a work which had been already under way in easy and 
pleasant stages among these friends. 

Throughout the whole history of the Society in Canada, Mr. 
Elvins has been active and helpful. When it is stated that he 
presided over the Canadian astronomical interests for some years, 
it is necessary to explain that he has never been President pur- 
suant to any election to that office, but rather by virtue of the 
fact that his interest in the work and his intimate knowledge of 
the subject made him, despite his repeated refusal of election to 
a presidential relation, the logical chief of a society over which, 
at any rate, he, for many years, actually presided. 

In a small volume containing the TRANSACTIONS OF THE 
ASTRONOMICAL AND PHYSICAL Society OF Toronto for the years 


1800-1891, original letters are bound which embody correspon- 
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dence between Mr. Elvins and several world-renowned astrono- 
mers such as George E. Hale of Chicago University, Edward 5S. 
Holden, LL.D., Director of the Lick Telescope at Mt. Hamilton, 
and Professor E. E. Barnard of the same Observatory. When 
Barnard discovered a fifth satellite to Jupiter, it was very well 
known by the members of the Society in Toronto that Mr. Elvins 
had _ persistently predicted the discovery of such a satellite 
and wrote to Professor Jarnard, advising search for it. 
Professor Barnard’s reply is in possession of the Society. He 
continued to predict further discovery of additional moons aftet 
that time. The several moons since discovered pertaining t 
Jupiter may or may not prove much as to the validity of the 
grounds upon which Mr. Elvins made his predictions, but as to 
the facts of the case as stated above, no scientific assertion could 
stand on more solid base. Those who know him best and who 
are qualified to speak on the subject are of the opinion that had 
Mr. Elvins had the early training of a professional astronomer, 
his wonderful aptitude in the scientific field, his originality and 
enthusiasm together with his logical mind and singularly acute 
powers of in estigation and research, would have given him easily 
a prominent place among astronomers of world-eminence. 

In the course of a paper read at the annual meeting in the 
year 1891, Mr. Elvins said among other things > 

“We hope to see the Professors in our Collezes, Principals in our High 
Schools, Teachers in our Common Schools, join our Society and lead it. 
\ny feeling that would divide University men from others less fortunate, 
ought to be suppressed destroyed is a better word. Professors who hold 
chairs in Universities, and Edison, who never passed through one, should 
be proud of each other . . 

“We hope to see a popular Observatory in Toronto, one to which all 
tizens can go and see for themselves the interesting objects about which 
they read, and to which the student may have access when his own instru- 
ments are insufficient 

“Fields of conquest for future students lie before us. Our Society 
aims at bringing these together and aiding them in their work. Lovers 01 
the mighty and the beautiful will unite with us; when we lay down our 
instruments, they will follow with better ones, and aid in unfolding ques- 
tions obscure to us when we like ‘streaks of morning cloud, shall have 


blended into the distant azure of the past . « 
“We do not know each other's religious faith or political creed. Pro- 
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fessor Mitchel and Father Terry, Father Secchi and Rev. T. W. Webb are 
the best of friends. Anything which can bring men tozether as friends is 
lifting humanity to a higher plane.” 

\ In 1893, Mr. Elvins was honoured for his services to the 
science and to the Society by being tendered a life membership in 
the Astronomical and Physical Society of Toronto. 1 believe it 
will readily be conceded that no other member, past or present, 
of our Society has contributed one-half as many papers to its 
proceedings as has our venerable friend who, we are pleased to 
say, is still, at the age of nearly ninety-four years, living among 
us with a considerable maintenance of intellectual vigour and 
occasional flashes of the old-time fire. 

The singular beauty of his spirit is manifested in a letter 
written on one occasion to one of our Past Presidents. He closed 
this letter as follows: 

“If there be no meeting past the grave, 
Jf all is silence —darkness,—yvet ’tis rest; 
Be not afraid, ve waiting hearts that weep, 


For God still giveth His beloved sleep, 
\nd if an endless sleep, He wills ——so best.” 


“) can conceive,” he adds, “no happier state in which to live, or in 
which to die, than that which leads us to say ‘Not as I will, but as Thou 
wilt.’” 

Daniel K. lVinder, being opposed to war under all circum- 
stances, was not comfortable in his Cleveland home when civil 
war broke out in the United States in 1861. He came to Toronto 
and, being of the same religious persuasion as Mr. Elvins. and a 
former lecturer on Astronomy in a United States College, he was 
attracted to the little group of friends who loved the stars. Being 
at that time the most thorough astronomer of the group, he was 
at once accorded a prominent place. While he earned his liveli- 
hood as a printer and Mr. Elvins was in the clothing business, 
they together constructed a telescope out of the crudest materials. 
This was in 18608 Sometimes he preached. He was a 
kindly and sanguine person and very popular. After the war was 
over, he returned to Detroit and, later (1891) became a corre- 


sponding member of the Society. He died in Detroit in 1898, 
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James L. Hughes was a very young man in 1868 when he 


assisted in the organization of the Toronto Astronomical Club. 
Few men are better known to-day in this part of the Dominion. 
Dr. Hughes was, in the early days, a teacher in the Model Schools 
of Toronto, and it was through Mr. Clare, who was at the time 
teaching in the Normal and Model Schools, that Mr. Hughes was 
led to attend the first or organization meeting. 

Honoured at an early age with the Chief Inspectorate of the 
City Schools, he became an authority in educat’onal matters, and 
is an author and publicist of wide repute. He is a celebrated 
Dickens scholar. His optimism, his loyalty and his energy have 
made him, like his distinguished brother, a personatiiy of great 
influence and charm. In the present world-struggle Dr. Hughes 
has been a keen sufferer and has the deepest sympathy of thou- 
sands of his fellow countrymen.* 

Dr. Hughes is a poet, wholesome and radiant. The following 
stanza closing his touching poem entitled “Chester” tells its own 
story : 

“So through the vears will the streamlet, 
River and wave-crested sea, 
Dawnlizht and sunshine and eve-zlow, 
Star-glcam and flower and tree, 
Bird-song and growth-time and wind-breath, 
Whisper his sweetness to me.” 

Samuel Clare, being, as we have already shown, an intimate 
friend of Mr. Elvins, both in Cobourg and in Toronto, was asso- 
ciated with the astronomical work from the beginning, and it 
appears to have been his influence that led both Mr. Ridgeway and 
Mr. Hughes into the Club. We have already shown that at that 
time they were all teachers. The first minute book of the Society 
has now reached almost its jubilee year, but it would be hard to 
find anywhere minutes couched in handwriting more beautiful 
than that in which Mr. Clare recorded the transactions of this 
pioneer club. 


The present chief officer of The Royal Astronomical Society 


*Remains of Lieut. Chester Hughes, son of Dr. J. L. Hughes, interred 


in Locre, Belgium. 
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of Canada has the honour of being a son-in-law of the first Secre- 
tary-Treasurer of The Toronto Astronomical Club. 

Mr. Clare’s was a mind constitutionally mathematical, a tem- 
perament serene and kindly. Apart from his friends, his greatest 
delight was in the calculus, and his extreme modesty was almost 
a fault, for it prevented him from accepting positions for which 
his capacity thoroughly fitted him. One of his favourite quota 
tions was: 
“The daisy by the shadow that it casts 
Protects the ling’ring dewdrop from the sun.” 


Robert Ridgeway has been referred to already as Chairman 
of the organization meeting of The Toronto Astronomical Club. 
His name occurs in every list of those reported present through- 
out the Club’s history, save only one. He appears to have been 
a man of ability and usefulness. He is reported in the minutes as 
having read a paper, September 6th, 1869, on “The Velocity of 
Light.” Like his companions in this venture on the sea with 
undiscovered shores, he seems to have been anxious to be helpful 
and obscure, rather than lime-lighted and ornamental. After 
coming to Toronto, he taught in the Jarvis St. Collegiate Institute. 
Afterwards he was for some years a customs official, and during 
the year 1871, the first year of its existence, was editor of the 
Canadian Magazine. 


Charles Potter was the well-known optician. He helped many 
a young astronomer to obtain his first instrument, and always 
took a keen interest in the progress of astronomical science in this 
Dominion. He died some years ago. 


George Brunt was one of the partners in the “Mammoth 
House.” He was an accountant there. Mrs. Thompson and Mrs. 
Brunt were sisters. He took an active interest in the Society, as 
shown by the minutes. He lived on George St., where one of the 
meetings was held. 

These are the names of all those who at the first constituted 
The Toronto Astronomical Club, a Society which changed its 
name at its sixth monthly meeting. For a time it was known as 
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The Toronto Astronomical Society. This seems to have been its 
name from 1869 to 1879 and again from 1883 till 1890. 

There were times when The Toronto Astronomical Society 
was not a very vigorous institution. Indeed, the records are 
meagre throughout all the years during which this name and title 
was recognized as representing the organized scientists in astro- 
nomical fields of research. Mr. Elvins assures me, however, and 
his accuracy is confirmed by others who have knowledge of the 
facts in the case, that the meetings have never been discontinued 
at any time since their inception in 1868. The Society has at 
various times enlarged its scope, narrowed it, changed its name 
(five different names are recorded), but never have its activities 
been wholly relinquished. When no president was formally 
elected, Mr. Elvins usually presided, but when it was possible to 
secure the election of a President, Mr. Elvins retreated again into 
the shades of private membership. 

During the summer of 1879, a vigorous renaissance occurred 
under the name of The Recreative Science Club. This Club was 
the organization which? for the next few years, absorbed the 
astronomical interest of all those who had constituted The Toronto 
Astronomical Society prior to 1879. It was therefore the main- 
stream of the science during those years, and its records are a 
part of the chronicles of the Society in the fullest sense of the 
word. This revival of interest secured a better record of trans- 
actions. As a result, we have before us again a list of members 
among whom, of the original members, only two remain, Mr. 
and Mr. Turnbull. 

During this period, the meetings were held chiefly at Mr. 
I:lvins’ residence, 11 St. Vincent St., though some were held at 
the Canadian Institute rooms on Richmond St. at the corner of 
Clare St., and others at the homes of other members. At this 
time Mr. Roberts, of the firm of Laird and Roberts of King St., 
had charge of the Section of Astronomy. Mr. Elvins was the 
President and Mr. G. G. Pursey acted as Secretary. Among the 


other prominent members of the Recreative Science Club was Dr. 


\Wm. Brodie, the celebrated entomologist. Mr. Joseph Clare, a 
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son of the first Secretary-Treasurer, was interested chiefly in 
Geology. Mr. G. H. Armstrong was interested in the Natural 
History Department under the leadership of Mr. Elvins. He is 
still a frequent attendant at our meetings. 

George G. Pursey, the Secretary of the Recreative Science 
Club, has been so closely identified with the Society for the past 
thirty-seven years, that it seems desirable to refer to him for a 
moment. Born in Walton, Somersetshire, March 18, 1831, he 
received his education in the church school, there being no day 
school in the village. He joined with five other boys to raise a 
fund to buy books, the first of which to fall into George Pursey’s 
hand was one by Robert Owens on industrial reform. L[merson’s 
“Essays” followed, and when the books were distributed, the 
essays of the Concord Sage fell to the lot of our friend. They are 
still in a good state of preservation. I have seen the volume, which 
is now about seventy years old. 

The day when he heard Elihu Burritt lecture was a red-letter 
day in the boyhood of George Pursey. He came to Canada in 
1857. When the Recreative Science Club was organized, besides 
being Secretary, he was in charge of the department of General 
Literature. His contributions to the proceedings were ever char- 
acterized by grace of diction and a far imaginative sweep. He 
was a charter member of the Astronomical and Physical Society 
of Toronto when it was incorporated in 1890. 

l‘or nearly eight years, he made daily drawings of those sun- 
spots which were visible in Toronto. His apparatus was home- 
made. He made his own telescope. He is still living, victory 
winged, in his home at No. 137 Helendale Ave., a shrine to all 
those who love idealism and the lofty simplicity of great souls. A 
lover of stars and trees and flowers, to him 


“The meanest flower that blows 
Can give thoughts that do often le too deep for tears.” 


And yet, he loves people far more than stars, and meets all lovers 
on the open roads of life. Is not this life of poise and peace the 
only real life? 


Several names now appeared upon the roll for the first time. 


a2 
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Among these were those of J. Foster, Prof. Ramsay Wright, John 
Sengough, Sr., Dr. Cowdry, and others. 


Allan F. Miller, now First Vice-President of the Society, 
became a member about the year 1882. He has been for many 
years a recognized specialist in the chemistry of the heavenly 
bodies. The first working spectroscope seen by him was that 
made by Mr. Elvins, the prism employed being cut from a glass 
pendant. He made experiments with similar prisms, but soon 
ascertained that useful work demanded better appliances. After 
trying out a Hoffman chemical spectroscope, he imported a 
Browning universal spectroscope and a Browning star spectros 
cope, which he used in all his studies of stellar spectra, including 
his researches when the Nova Persei appeared in February, 1901. 
He also used a Vogel star spectroscope. In Dec. 1884 he imported 
a Rowland grating which he purchased from Mr. Brashear, then 
a comparatively unknown man. He has long used a powerful 
induction coil and the connected appliances in these studies. 

Mr. Miller was probably the first person in Toronto, if not in 
all Canada, to see the solar flames or prominences, and to study 
and photograph the solar spectrum with a powerful instrument. 
He paid much attention to solar physics during 1885-6-7, and 
through all the years since as constantly as his busy life has per- 
mitted. 

Perhaps the best work he has done for the Society was in a 
series of addresses on stellar motions. In 1901, he gave a brief 
resume of his work (visual, spectroscopic, micrometrical, paral 
lactic) during the visibility of Nova Persei, which object he 
noticed quite independently on the night following its discovery 
by Rev. Dr. Anderson. 

Mr. Miller made spectroscopic, visual, and micrometric obser 
vations of Mira during some twenty years and once wrote a re- 
markable paper on the spectrum of the fire-fly. Some ot his articles 
have been quoted by foreign journals and received with favour 
in Great Britain. His investigations of Nova Persei and of binary 


and other stellar systems have been notable for their thoroughness, 
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and place their author without any doubt among those who were 
born to be astronomers. 


George FE. Lumsden was introduced to the Society by Mr. 
Miller. No one throughout its whole history, not even Mr. Elvins, 
did more for the science in Canada in a like period than Mr. 
Lumsden was able to accomplish during his membership. He suc- 
ceeded in interesting Hon. G. \W. Ross in the work. All subse- 
quent helpfulness of the various Governments began, as it now 
seems, with that providential chain of events in which our worthy 
Vice-President was the primary link. 

A reawakening of the energies of the Society occurred in 
1890, when Mr. Elvins, Allan F. Miller and Geo. E. Lumsden 
undertook the project of securing incorporation for the Society 
under the caption of THE ASTRONOMICAL AND PHYSICAL SOCIETY 
or Toronto. ‘Their efforts were successful, and the cause was 
furthered by the accession of greatly increased energy and finan- 
cial resources. The proceedings were henceforth more closely 
related with the world of science in general, and the Governments 
and Municipal authorities began to take a financial interest in the 
work. 


The officers of the newly incorporated body were: 


President: Chas. Carpmael, M.A., F.R.S.C. 
Vice-President : Andrew Elvins. 

Corresponding Secretary: George E. Lumsden, F°.R.A.S. 
Treasurer : George G. Pursey. 

Recording Secretary: D. J]. Howell. 

Librarian: Allan I. Miller. 


Among the members who came in at that time or soon after- 
wards, and who have since been very active in the doings of the 
Society were the following: Charles Carpmael, President under 
the new charter; Thomas Lindsay, who soon became Secretary, 
and whose untimely death was so sadly lamented by everyone who 
knew and loved that delightful and able mathematician, whose 
skill in figures was almost genius; Larratt W. Smith, Q.C.; John 
A. Paterson, Q.C., M.A.; Arthur Harvey, F.R.S.C., ete.; Freder- 
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ic, now Sir Frederic Stupart, F.R.S.C.; W. B. Musson; all of 
whom afterwards became Presidents. J. G. Ridout, Miss A. A. 
Gray, Mr. John R. Collins, and Charles P. Sparling; all since 
officers of the Society. Rev. C. H. Shortt, M.A., may also be 
named as a distinguished member of the Council during this 
period. 
Of the Corresponding members, Andrew I*. Hunter, M.A., of 
Barrie, now a valued active member and a regular contributor to 
the proceedings; D. K. Winder, of Detroit, a name already men- 
tioned in this sketch; ]. C. Donaldson, LL.D., of Fergus, an inde- 
fatigable and careful observer; John Goldie, of Galt, a generous 
benefactor of the Society; J. J. Wadsworth, President of the 
Simcoe branch, and an able and practical astronomer; T. S. H. 
Shearman, of Brantford, Mrs. R. A. Proctor, W. F. Denning, of 
Bristol, Eng., Mr. Hollingworth, of Beatrice Ont., and Miss 
Agnes M. Clerke, of London, Eng., were notable examples. 
The following celebrities accepted Honorary membership in 
the Society at this time: 
W.H. M. Christie, LL.D., F.R.S., ete.. Astronomer Royal. 
Sandford Fleming, C.E.. C.M.G., LL.D., Chancellor, 
Queen's University. 
Professor E. S. Holden, LL..D., Director, Lick Observatory. 
William Huggins, D.C.L., LL.D. Ph.D... Hon. 
F.R.S.E. 
Professor Daniel Kirkwood, LL.D., ete. 
Joseph Morrison, M.A., M.D., Ph.D., F.R.A.S., ete. 
Professor Simon Newcomb, I.1..D., Supt. Amer. Naut. 
Almanac Office. 


Since then others equally distinguished and representing the 
great observatories and universities of the world have cordially 
permitted their names to be associated with our Society as Hon- 
orary members or Honorary [ellows. Of these are such men as 
Darwin, Langley, Hale, Pickering, Lowell, Frost and Campbell. 
We record with, deep regret the passing of Professor Lowell, 
of Flagstaff, and of Professor Backlund, of Pulkowa, Russia, both 
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of whom were elected during the past year to Honorary, lellow- 
ship in our Society. 

In June, 1891, an Opera Glass Section was organized under 
the direction of Geo. FE. Lumsden, with Mr. Clarence Hall as 
Secretary. The section did good work, meeting in the parks and 
reporting at frequent intervals to the Society. A Lunar Section 
was established in 1896 under the same enthusiastic leader. The 
following quotation is from the report of that year: “Among the 
more active members of the section who kept up their work during 
the year were J. J. Wadsworth, M.A., M.D., of Simcoe; J. C. Don- 
aldson, LL.D., of Fergus, and the veteran Mr. A. Elvins, of 
Toronte.” 

The financial disabilities of the Society, even after its in- 
corporation, are vividly suggested by the fact that the meetings 
were still held in the homes of the members. After Sept. 11th, 
1891, the first meeting of each month was held in the rooms of 
Dr. Foster at the corner of Yonge and Gerrard Sts. The trans- 
actions show that “Members shall have liberty to increase the 
space allotted to their papers at their own expense, subject to the 
approval of the Reading Committee.” 

Some humour emerges in the transactions even of a scientific 
society. Those who knew Mr. Thomas Lindsay will recognize 
his fine hand in the following entry of August 11th, 1891. 

“Mr. Lumsden noticed a difference between English and American 
authorities in some star names. He instanced Scorpio, which in the Ameri- 
can Ephemeris is Scorpius, while in both, the genitive is Scorpii. 

“The members present had studied the stars at the expense of their 
Latin, but were of the opinion that if the nominative is Scorpio, the geni- 
tive would be Scorpionis. As no one would swear to the nominative, a 
member appointed himself a committee to look up the matter.” 

| presume that to-day we must conclude that the Great 
British Empire has a right to the privilege of making its own 
Latin. Another of the many facetiz of Lindsay declares that 

“As usual, after the Vice-President’s papers, the discussion might have 


lasted till midnight, but the meeting adjourned at ten o'clock.” 


This, of course, was a naive tribute to the many-sided sug- 


gestiveness of all that Mr. Elvins presented for consideration. 
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sut Mr. Lindsay is not to be noticed adequately in a mere 
allusion. His historical work on the Nautical Almanac was 


much appreciated by the makers of that great work, and had 


the life of its historian been spared till his task was completed his 
achievement would have been, in our judgment, monumental. 
About this time, Mr. Larratt W. Smith presented to the 
Society the three-inch refractor which had*been bequeathed to 
him by the late J. G. Howard, the donor of High Park. A 
little later, upon the death of Sir Adam Wilson, a good friend 
and patron of astronomic science in Canada, his six inch reflector “ 
was presented to the Society by his widow. 
In Dec. 1891, the annual meeting which had hitherto been 
held in the spring, was transferred to January, additional offices 
were created and thenceforth the Society boasted an Honorary 
President, a second Vice-President, and a Patron. The Council 
also was enlarged. Hon. G. W. Ross, LL.D., then the Minister 
of Education, was elected Honorary President; Mr. Carpmael was 
re-elected as President; Larratt \W. Smith and Jno. A. Paterson 
were the Vice-Presidents; Mr. Pursey was elected as Librarian, 
and all the other officers were re-elected. The total membership 
was now fifty-eight. 
About this time a feature was introduced which in later years 
has given the members and citizens a great deal of profitable 
pleasure. Open meetings held in commodious auditoria were pro- 
vided by the Society when distinguished speakers were available, 
so that as many as would might hear the very best presentation of 
the science in its various fields of interest. One of the first of 
these meetings was addressed by the widow of the celebrated 
Richard A. Procter, on Nov. 10, 1891. Her subject on that 
occasion was the Lick Observatory on Mount Hamilton, Cali- 
fornia. Since then, at frequent intervals, several of the greatest 
of world-astronomers have given to the public of Toronto 
through the medium of our Society a series of able and dis- 


tinguished addresses culminating in that of the late Professor 


Lowell, of Flagstaff, Arizona, delivered last winter in the Assem- 
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bly Hall of the New Technical School and so much enjoyed by all 
who heard it. 
Many notable papers have been read before our various 


clubs and societies, papers which taken together with innumerable 


verbal reports of investigations, observations, and discussions, 
|| constitute the continuous stream of things astronomic in the Do- 
| | minion from the earliest times. In order to avoid invidious dis- 
tinctions and yet fairly cover the ground, an analytical index, 
classified subjectively, and associated with the names of its authors 
and the pages on which the particular subjects may be found in 
~ the Transactions and Journals, is to be published in the near 
future and it is hoped that this analytical index will be of service 
to those who intend to write papers or investigate the various 
subjects treated in the Society. Some of these papers are from 
astronomers of world-wide fame and deal with living themes. 
Another class of papers consists of those delivered by retiring 
Presidents. These have been chiefly of an historical character. 
The Society has exercised all its influence at various times in 
favour of certain reforms in reference to which there was but one 


opinion among its members. One of these efforts arose out of 


the confusion of a civil day beginning at midnight, while the as- 
tronomical day is calculated from noon. Under the leadership 
of Sir Sandford Fleming, The Society sought in 1893 and the 
following years to have the astronomical day changed so as to 
correspond with the civil day. A Committee, consisting of Sir 
Sandford Fleming, Arthur Harvey, George Kennedy, Alan Me- 
Dougall, Charles Carpmael, J. A. Paterson, and Geo. . Lumsden, 
was constituted to conduct the effort. Circulars were sent out 
and questions were propounded to the leading astronomers and 
navigators of the empire. The overwhelming response to these 
enquiries was favourable, but the change was not effected, owing, 
probably, to the non-concurrence of the authorities at Washington. 

In 1896, a paper was presented which proposed a revolution- 
ary reform of the calendar. It was shown that a simple and 
scientific calendar involving a year of 13 months of 28 days each, 


with one day in each common year and two in each leap year 


| 
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to be regarded as belonging neither to any week nor to any month 
would so reconstruct the year that instead of the fourteen different 
calendars now required to set forth our frowsy method of pre 
senting our process of days and months and years, we should have 
one simple form of year which would be so easily remembered 
that no printing of the calendar would henceforth be necessary for 
all time. All years would be alike except for the added leap year 
day. The changes of the moon would be so nearly coincident with 
the months that it would be known just when new moon would 
occur in every month even from the beginning of the year. Dates 
also would occur always on the same days of the weck throughout 
all time. 

This paper was received with enthusiasm by the Society, 
which printed it in full in its transactions, but it would seem that 
“No mizht of armies and no rage of storms can turn” 
one little habit from its track, however foolish it may be, if once 
ingrained into the customs of the race. The world will still use 
its anomalous method of calculating its astronomical day from 
noon and its fourteen foolish calendars, as it has done for so 

many centuries. 

Notwitstanding the failure of its efforts to bring about these 
reforms, the Society was never in a more vital state of prosperity 
than when engaged in active campaigns which sought to benefit 
the scientific world. The members of our Society learned how 
appalling is the inertia of the average mind even of educated men. 
Was not Galileo mistaken when he whispered his famous aside 


” 


about the world: “e pur si muove?” We have the satisfaction of 
knowing that when the scientific world adopts a properly consti- 
tuted astronomical day and a sane calendar, they will be using 
those proposed by our Society more than twenty years ago, and 
now on record in all the astronomical libraries of the world. 

One of the most thorough and interesting papers ever pre 
sented before the Society was that of Professor C. A. Chant, M.A., 


Ph.D... on the great passage of meteorites over the continent on 


Keb. 9th, 1913. The thorough estimates of mass, height, course, 
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sounds, and destination, were worked out in a way that gladdened 
the hearts of all investigators. Those who failed to observe that 
remarkable phenomenon at the time of its occurrence, may still 
have the pleasure of reading this valuable and thrilling article in 
the Transactions of that year. The same is true of all the excel- 
lent papers published in the Society’s Transactions, and no better 
or more pleasant way can be found to acquire a working 
knowledge of Astronomy than to join this Society (the cost being 
but nominal, $2.00 per annum ) and thus gain the privilege of read- 
ing all these papers, reports and observations. 

That the Transactions of the Society have a great value is 
shown by the interest taken in many of the papers by scientists 
throughout the world. Many of these papers, the authors of 
which ‘are private or official members resident in Toronto or in 
other centres of our Canadian Society, have been published either 
wholly or in part in Great Britain and foreign lands. Some have 
been translated into foreign tongues and credit has been accorded 
our Society by distinguished scientists in the various astronomical 
centres of the world. 

A list of the Presidents of the several clubs and societies 


from the beginning, as far as the records show, is as follows: 


1868 Daniel K. Winder. 
1879 Andrew Elvins. 


1890-1894 
1896-1897 
1898-1899 
1600-1001 
1°Q2-1503 
1904-1907 
1908-1909 
1910-1911 
1912-1913 
1914-1915 
1916 


Charles Carpmael, M.A., F.R.A.S. 
Larratt W. Smith, Q.C., D.C.L. 

John A. Paterson, Q.C., M.A. 

Arthur Harvey, F.R.S.C. 

Geo. E. Lumsden, F.R.A.S. 

Frederic Stupart, F.R.S.C., 
Clarence A. Chant, M.A., Ph.D4 F-R.A.S.C. 
W. B. Musson. 

Alfred T. DeLury, M.A., F.R.A.S.C, 

L. B. Stewart, D.L.S., D.T-S. 

J. S. Plaskett, B.A., D.Se., F.R.A.S.C. 
Albert D. Watson, M.D. 
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During the same period the General Secretaries were: 
1868 Samuel Clare. 
1879 G. G. Pursey. 
1890-1899 Geo. E. Lumsden, 
1900-1901 W. B. Musson. 
1902-1916 J. R. Collins. 

Other officers who should be mentioned as having rendered 
much service to the Science through the Society are Mr. Charles 
P. Sparling, at whose house the instruments of the Society were 
stored for some time, many years Recorder, and still the excelbent 


and careful Treasurer; Messrs. J. E. Maybee, J. Ridout, J. Tod- 


hunter, former Treasurers; Mr. J. E. Webber, Miss Elsie Dent, 
Dr. L. Gilchrist, and Mr. W. E. W. Jackson, M.A., Recorders ; 
and Rey. R. Atkinson, Alfred MacFlarlane, John Ellis, Kenneth 
Clipsham, A. Sinclair, H. B. Collier, Phm.B., and Dr. Wunder, 
Librarians. Others not hitherto named, who have served the 
Society with zeal and ability, especially as councillors, are: Mr. 
Stuart Strathy; Dr. Otto Klotz, LL.D., F.R.A.S.; Sir Joseph 
Pope, K.C.M.G.; Rev. I. J. Kavanagh, M.A., D.Sc., S.J.; Rev. 
D. B. Marsh, D.Sc., F.R.A.S. 

Many who have devoted able and willing service to the pro- 
gress of Astronomy in Canada have been and must remain un- 
named in this brief resume of the history of the science, but we 
trust that these will realize that it is not because their services 
were less valuable than those we have noticed here, but rather, 
perhaps, because they were less conspicuous, a failing that does 
not by any means mean failure. In any case, we may be sure of 
the truth of one proverb though so many be false, viz. : that “virtue 
is its own reward.” 

The Branches of the Society before it became the Royal 
Astronomical Society are of much interest. One was organized 
in Meaford in 1893 with a score of active and a few corresponding 
members. This branch reported in the Transactions of the main 
Society in 1895 and following years. It was organized in Novem- 
ber, 1893, and reported transactions and excellent work under the 
Presidency of Rev. D. J. Caswell, B.D., Ph.D. Mrs. Henry Manly 
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was Vice-President, and Mr. Geo. G. Albery, General Secretary. 

Concurrently with the Meaford branch, an organization ex- 
isted in Simcoe, Ont., under the Presidency of J. J. Wadsworth, 
M.A., M.D., who, with J. C. Donaldson, LL.D., of Fergus, sent 
frequent contributions and reports of observations to the Society 
in Toronto. 

About this time work was reported in Brantford, Woodstock 
and Galt. Mr. T. S. H. Shearman, with Mr. Alex. Macdonald, of 
Galt, and Mr. John Goldie, had been able to interest many in these 
towns. Mr. Shearman is now in charge of a meteorological post 
and has an observatory near Vancouver, B.C. 

In speaking of Mr. Elvins, we have already quoted his demo- 
cratic hope that a popular observatory might soon be established 
in Toronto. This was in 1891. 

The need of such an observatory for Toronto has long 
been felt. Mr. Lumsden devoted much thought and effort 
to this subject, and on January 6th, 1898, Mrs. George Craig, now 
of Dawson City, Yukon, read a paper on “Popularizing Astron- 
omy,” in which she advocated the observatory project, and recom- 
mended ways and means of securing and maintaining it. The pro- 
gress made thus far is encouraging. A friendly feeling for the 
‘nterprise, plans earnestly proposed by Council, assurance of co- 
operation, beautiful plans on paper also, all go to support the 
conviction that a certain ten-acre lot on the east side of Bathurst 
Street, and immediately north of Cedarvale Ravine, the property 
of the City of Toronto, should be transferred to the Parks and 
Gardens Committee and set aside as a public park, to be known as 
“Observatory Park,” with three acres on its summit, for a noble 
observatory equipped with a first-class telescope that would point 
its far-searching eye from that finest of all our surrounding astro- 
nomical sites to the still and infinite star-deeps. Let us hope that 
when the present world-struggle has spent its fury and ended in 
harmony with the Divine will, this project, so vital to the interests, 
and so necessary to the repute of Toronto as the educational centre 


of Canada, may find powerful friends who will see it accomplished. 
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I am in a position to say that the University and the Royal 
\stronomical Society are prepared to co-operate with the city 
in the government of such an institution. There is no doubt that 
the equipment of a first-class observatory could be provided by 
private subscription. \When the war is concluded this great work 
will undoubtedly be undertaken, and we trust that success may 
crown the efforts of those whose unselfish energies are devoted to 
such a worthy cause. The Royal Astronomical Society desires 
that such an institution shall be used not only for the members of 
the Society and for the students of the University, but that it 
shall be primarily for the benefit of the citizens generally, and in 
this desire the University is quite in harmony with the Society. 

A gold medal is offered annually by the R.A.S.C. to students 
of the University for proficiency in Astronomical knowledge. 
This medal was designed by the Society and is emblematic of the 


science. 


MEDAI, AWARDED BY THE SOCIETY FOR PROFICIENCY IN 
ASTRONOMY 
Before the year 1907, elementary Astronomy was taught in 
the University of Toronto by Prof. Alfred Baker, M.A., while 
Prof. Alfred T. Delury, M.A., F.R.A.S.C., was in charge of the 
mathematical phases of the science. During that year a 
distinct advance was made when a separate’ appropriation was 
devoted to Astronomy, and Prof. C. A. Chant, M.A., Ph.D., 


lb RLALS.C., was given entire charge of Astro-physics in the Uni- 
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versity. Since then, and in the last few years especially, no one 
in the Society, no matter what his name or degree, has rivalled 
in usefulness and ability our Professor of Astro-physics. His ser- 
vices as Editor-in-chief of the JoURNAL, his work in the Univer- 
sity, and his constant interest in the success of the Society are 
beyond praise. 

Some brief reference—a reference too brief in view of the 
importance of the subject—must be made here to the various 
centres of the Society recently established in various parts of the 
Dominion. Of these, thus far, the most important is that which 
Was instituted in Ottawa by the late Honorary President, Dr. 
King, with the co-operation of some of the present active and 
official members. Associated with the Dominion Observatory, it 
has the prestige to which its corps of distinguished workers en- 
title it. 

THE OTTAWA CENTRE was organized in December, 
1906, The late W. F. King, C.M.G., LL.D., occupied the chair 
at the organization meeting. Dr. Plaskett moved, Sir Joseph Pope 
seconding, “That an Astronomical Society be formed in Ottawa 
as a Section of The Royal Astronomical Society of Canada.” This 
resolution prevailing, the following were elected as the first othcers 


of the Ottawa Centre: 


President: W. F. King, LL.D., C.M.G, 
Vice-President: Otto Wlotz, LL.D., F.LR.A.S. 

Secretary: J. S. Plaskett, B.A., D.Sc. 

Treasurer: R. M. Stewart, M.A., F.R.A.S.C. 
Council: Sir joseph Pope, K.C.M.G.; A. H. Me- 


Dougall, B.A.; F. A. McDiarmid, B.A, 
The roll included 104 names of members. 


The Ottawa Centre provides afternoon meetings in which the 
papers are chiefly technical, the members of the observatory staff 
being the chief attendants. The evening meetings are of a more 
popular character and the general public attend these in large 
numbers. As might be expected from the many able and dis- 


tinguished astronomers associated with this Centre. The Royal 
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Astronomical Society of Canada values greatly the willing assist 
ance which Ottawa is constantly giving to other Centres in the 
form of excellent papers and reports of observations. The late 
Dr. King was for many years Honorary President of the main 
Society. 

In the few years since the establishment at Ottawa of the 
Dominion Astronomical Observatory much valuable work has 
been done. Reference might be made to that of Dr. J. S. 
Plaskett and Dr. R. EF. DeLury on solar rotation; of Mr. R. Mel- 
drum Stewart on clock synchronization and fundamental meridian 
circle measurements; of Mr. R. M. Motherwell on the photo- 
graphy of heavenly bodies, especially comets; of Mr. F. A. Me- 
Diarmid on latitude, longitude and gravity ; and of Messrs. W. E. 
Harper, J. B. Cannon, T. H. Parker, and Dr. R. K. Young on 
spectroscopic binaries and other subjects. For a long time before 
the Observatory was erected, Dr. Otto Klotz was associated with 
the late Chief Astronomer King in notable boundary and other 
survey work, especially in the determination of trans-Pacific longi- 
tudes. In recent years he has made important investigations in 
seismology, gravity and magnetism. In addition to all the above, 
much splendid work has been done by Geodetic, Boundary and 
Tidal surveys. 

While an account of this regular work has been printed in 
detail in Government reports, all that is of general interest has 
been presented in less technical form in our JOURNAL, in which 
also have appeared many other original contributions relating to 
the work on which these men are engaged. Thus, besides spread- 
ing among our own people a knowledge of what is Leing done 
in scientific matters, much comment has been aroused and a 
general recognition given to our Dominion by the scientific world 
abroad. Indeed it isnot too much to suggest that the JOURNAL pub- 
lished by The Royal Astronomical Society of Canada under the 
able editorship of Dr. C. A. Chant, and his associate editors, Dr. 
J. S. Plaskett and Sir Frederic Stupart, is doing as much as any 


other agency in this Dominion to give Canada her rightful place 
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PLATE VIII. 


REV. D. B. MARSH, D.SC., F.R.A.S. WILLIAM BRUCE, J.P. 
ORGANIZER HAMILTON CENTRE HON. PRESIDENT HAMILTON CENTRE 


REV. I. J. KAVANAGH, NEIL B. MCLEAN, M.A. 
S.J., M.A., D.Sc. FIRS? PRESIDENT WINNIPEG CENTRE 
MEMBER OF COUNCIL 1906-17 
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in the scientific sisterhood of nations. This service of the Society 


is made possible only by the action of the governments who make 
annually a moderate grant to the Society for this purpose. The 
City of Toronto also contributes a small annual sum to the same 
purpose. The whole amount thus contributed from all sources for 
1916-7 is only $2,700. 


Those who have a grasp of the situation 
and understand its effect, who therefore are in a position to form 
a just opinion, believe that no public money brings more substan- 
tial returns both to the honour and to the international repute of 
our Dominion. 


THE PETERBOROUGH CENTRE was organized Febru- 
ary 20th, 1907. Rev. Dr. Marsh, F’.R.A.S., delivered a lecture 
that evening in the Charlotte Street Methodist Church on “ A 
Night With the Stars.” After the lecture the Centre was organ- 
ized with 47 members and the following officers: 


President: Rev. Dr. Marsh, F.R.A.S. 
lst Vice-President: \\m. Pringle. 
2nd Vice-President: Duncan Walker, B.A. 


Treasurer: D. Easson, B.A.Se. 
Secretary: F. C. Neal, M.D. 
Council: S. W. Lowry, W. McFaul, M.D. 


The meetings of this Centre were held at first in the Y.M.C.A. 
rooms, but afterwards the Collegiate Institute was available and 
the meetings were held there. 


It is appropriate that the meetings 
of such a Society as ours should be held in an educational institu- 


tion, and it is hoped that in no municipality of Canada would The 

Royal Astronomical Society find itself unwelcome in the best 

buildings which the edgeational resources of the place afford. 
THE HAMILTON CENTRE was built upon a previous 


foundation. A society existed here which had been in existence 


for many years, known as The Hamilton Scientific Association. 
On December 15th, 1908, a meeting was held in the Museum with 
Mr. G. Parry Jenkins in the chair. Dr. Marsh explained the ob- 


jects and scope of our Society and strongly urged the formation 
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of a Centre in Hamilton, to work in affiliation with the Hamilton 
Scientific Association. Thirty-five names were presented, where- 
upon Rey. Dr. Marsh and Rey. R. E. M. Brady were appointed 
as delegates to arrange to have the new organization become a 
Centre of the Royal Astronomical Society of Canada. The fol- 


lowing were the first officers of the Hamilton Centre: 


President : G. Parry Jenkins, F.R.A.S. 
Vice-President: William Bruce. 

Secretary: E. H. Darling, A.M. 
Treasurer: A. T. Neal. 

Council: J. J. Evel. T. H. Wingham, B.A.Sc. 


This Centre has been active and successful throughout its 
whole history, depending largely upon its own resources to make 
its meetings interesting, and exchanging competent speakers with 
other Centres from time to time. 

3esides the work of Rev. Dr. Marsh and Mr. Jenkins, the 
Hamilton Centre has been honored by the zeal and interest of its 
late President, Mr. Wm. Bruce, whose observatory, known as 
The Elmwood Astronomical Observatory, Upper Hamilton, has 
been popular for many years. Mr. Bruce is now, at eighty-three 
years of age, the Second Vice-President of the general Society, 
and has, during the past year, presented two eloquent papers. 

While many artists are idly bemoaning the sad state of affairs 
Mr. Bruce is setting an example of industry, for though over 
eighty years of age, he devotes some hours each day to water 
colour painting. He very happily divides his time between Astro 
nomy and Art. 


THE WINNIPEG CENTRE, like that in Hamilton, had its 
origin in an antecedant Society. Professor Neil Bruce McLean, 
of the department of Mathematics and Astronomy in the Uni- 
versity of Manitoba, organized, in September, 1909, The Astro- 
nomical Society of Western Canada. As President of the new 
Society, Professor McLean was untiring in his zeal. The meet- 


ings were held in the University buildings and the University’s 
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telescope was made available to the Society one night in each week. 

In November, 1910, The Association was incorporated into 
The Royal Astronomical Society, the following being the first 
officers : 


President: Prof. Neil B. McLean, M.A. 

Vice-President: C. V. Stout, B.A., C.E. 

Treasurer: Frank Powell. 

Council: Mrs. L. B. Ireland, Mr. Howard, Mr. 
Collins, Rev. J. Blain, S. J. and Mrs. 
Kemp. 


Professor McLean continued to be President till the end of 
1913. During 1914, Prof. L. A. H. Warren, M.A., Ph.D., 
F.R.A.S., was President, and since that time Mr. C. E. Bastin has 
occupied this position. Mr. H. R. Kingston is Secretary and is a 
most energetic officer. 


THE REGINA CENTRE likewise had its origin in a previ- 
ously organized Society. The Saskatchewan Astronomical Soci- 
ety was organized February 25th, 1910, with the following off- 
cers: 

Honorary President: \Wm. Trant. 
Hon. Vice-President: P. McAra, Jr. 
President : N. McMurchy. 
Ist Vice-President: H. Lang. 

2nd Vice-President: J. F. Bryant. 


Treasurer: J. F. Bryant. 
Secretary: H. S. McClung. 
Council: C. B. Keenleyside, J. E. Doerr, 


Miss E. D. Cathro. 

Affiliation with The Royal Astronomical Society was applied 
for and consummated in Oct., 1910. Since that date the organ- 
ization has been known as The Regina Centre of the Society 
which we celebrate to-night. 

Early in its history, a four-and-a-half inch Brashear tele- 
scope was presented to the Society at this Centre by The Honor- 
able Mr. Justice J. T. Brown. 
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THE GUELPH CENTRE was organized in 1911. The first 
meeting was held in the Public Library Building. The tollowing 
were the first officers: 
Honorary President: Col. A. H. MacDonald, K.C. 
Hon. Vice-President: Dr. W. V. Savage. 


President: Henry Westoby. 

Ist Vice-President: Prof. W. H. Day, B.A. 
2nd Vice-President: Dr. |. Lindsay. 
Secretary: H. E. S. Asbury. 
Recorder: J. T. Linton. 
Treasurer: H. J. B. Leadlay. 


Council : A. T. Hobbs, M.D.; Rev. W. J. 
Wilson, W. C. McLaren, Wm. 
Tytler, Mrs. H. J. B. Leadlay, 
Mrs. W. O. Stewart. 
Nearly 100 members were soon associated with this Centre. 


THE VICTORIA CENTRE claims a fuller notice than its 
recent origin would warrant. The chief reason is that the Domin 
ion Astrophysical Observatory, Victoria, B.C., is to begin its work 
there in the immediate future. The director of this observatory 
will be Dr. J. S. Plaskett, who we are pleased to note, becomes 
to-night the Honorary President of The Royal Astronomical So 
ciety of Canada, succeeding his dear friend, the late W. I’. King, 
LL.L.D., C.M.G., in that office. There is little doubt that the new 
observatory, under such a skilful and practical Astronomer as 
Dr. Plaskett, will become celebrated for its contributions to the 
Premier Science. To such a result, the great telescope which he 
has even now under his charge, will notably contribute, and the 
wonderfully suitable atmosphere on Saanich Hill, eight miles north 
of Victoria, B.C., with an elevation of 732 feet, must also be a 
further enhancement of the future of the Science in our most 
westerly Province. 

Speaking of the new observatory and its equipment with the 
72-inch reflecting telescope, Dr. Plaskett stated recently that 
the action of the Government “in sanctioning the construction of 


this telescope, larger than any in use, has now been rendered 
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doubly effective in the cause of science by placing it, independ- 
ently of any local or sectional influence, where the best and most 
work can be done. The whole forms one of the largest, if not the 
largest, single contribution to science ever made by any nation, 
and Canadians should be proud that their country has so splen- 
didly furthered the cause of astronomical research.” 

As the work at Victoria Centre is likely to become cele- 
brated, we give some details of its origin. Like many others, this 
Centre had a predecessor. It was, however, an existence of rather 
a shadowy nature, as no meetings seem to be recorded. Mr. E. 
Jaynes Reed and Mr. Arthur W. McCurdy, M.P.P., were active 
in its formation, but it appears that no work of an astronomical 
character was accomplished. 

Largely through the influence of Mr. Arthur W. McCurdy, a 
meeting was held under the auspices of The Natural History So- 
ciety, and addressed by Mr. Ff. Napier Denison. As a result of 
this meeting and of much assiduous work done by Mr. McCurdy 
and his associates, an appropriation of $20,000 was made for a 
seismological station at Victoria. This station was established, 
and Mr. I’. Napier Denison has been in charge ever since. 

When this enterprise was well under way, the same inde- 
fatigable workers secured Dr. !. S. Plaskett to give a lecture, and 
our Honorary President-elect addressed a meeting in Victoria on 
March 6th, 1914. Mr. McCurdy was the Chairman that evening, 
and a Centre was organized with 58 members. The following 


officers were elected: 


Hon. President: ]. S. Plaskett, D.Se., F.R.A.S.C. 

President: Napier Denison. 

Vice-President : Arthur W. MeCurdy. 

Secretary-Treasurer: C. H. Cotterell, 

Council: W. S. Drewry, B.C.L.S.; W. J. 
Sutton, G. G. Aitken, Major C. B. 
Simonds. 


In a letter to Mr. A. W. McCurdy, dated April 14th, 1914, 
the General Secretary, Mr. J. R. Collins, said: 


“Victoria is to be congratulated on the formation of such a strong 
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centre as your membership list shows it to be. This must be particularly 
gratifying to yourself, as I believe you are the one chiefly responsible for 


the successful issue of the affair.” 


This Centre is active and prosperous and promises a success- 
ful future. Besides what information I could obtain from the 
recorded transactions, I am indebted to Mr. EF. M. McTavish, the 
excellent Secretary of the Victoria Centre; to Mr. C. i. Cot- 


terrell, the first Secretary, and to Mr. McCurdy, the first Vice- 


President, for the facts pertaining to the formation of this Centre. 
: Others have been equally helpful in supplying the data I have 
4 


used, among whom I ‘should mention Mr. H. R. Kingston, the 
energetic and efficient Secretary of the Winnipeg Centre. 

It is Social and Political Science that presents those prob- 
lems in relation to which we of this century must measure up or 
be condemned at the bar of all future judgment; and though we 
have already, even in its second decade, begun to 

Wreck the towers of yesterday; 

Scrap the dead past, and build the future new, 
should we succeed thoroughly in such an enterprise, and fill the 
varth with justice, still, we say of Astronomy that for lofty 
conception ; for induction of general principles from a multiplicity 


of varied detail; for grandeur of phenomena; for reverence in the 


presence of Universal Law; for sublimity of imagery and mathe 


matical accuracy of calculation and prediction; Astronomy is still 


the Premier Science. 
\Ve may well quote here the words of Matthew Arnold: 
“Weary of myself, and sick of asking 
What I am, and what I ouzht to be, 
\t this vessel’s prow I stand, which bears me, 
Forward, forward, o’er the starlit sea. 


“And a look of passionate desire 
O’er the sea and to the stars I send: 

‘Ye who from my childhood up have calmed me, 

Calm me, ah, compose me to the end" 


“*Ah, once more,’ I cried, ‘ye stars, ve waters, 
On my heart your mighty charm renew ; 

Still, still let me, as I gaze upon you, 

Feel my soul becoming vast like you.’ 
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JOHN R. COLLINS SIR JOSEPIT POPE, 
MEMBER OF COUNCIL 1905-17 


HENRY WESTOBY F. NAPIER DENISON 
First PRESIDENT GUELPH CENTRE Fikst PRESIDENT VICTORIA CENTRE 
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SUNSET PHENOMENA AND THE WAR.* 


By A. F. Hunter. 


HE richer coloring of our sunsets for some time past, espe- 


cially the after-sunset glows, have attracted my attention, 


and are perhaps worthy of a few remarks. If we could 


place one sunset beside another, for comparison, we could readily 
see their differences; but we are forced to rely upon cur color 
sense and memory. Notwithstanding this disadvantage, it is well 
established that they vary in color from time to time. To my eye- 
sight this autumn they have been more intense than usual, and the 
testimony given to me by others has confirmed me in this belief. 

In the late autumn of 1883 we had a series of brilliant sunsets 
with beautiful after-sunset glows. These followed some weeks 
after the volcanic eruption of Krakatoa in the East Indies, which 
culminated on August 26th of that year in the most frightful 
explosions known to history. This eruption has become one of 
the standing examples of such phenomena in the encyclopedias, 
and of the distribution of volcanic dust over the earth. In one 
account we find that a cubic mile of rocks and earth was hurled 
into the air to a height of seventeen miles, spread out over several 
degrees of latitude, and the dust carried by the drift of the atmos- 
phere in the northern hemisphere twice around the earth, pro- 
ducing the unusual sunset phenomena in the succeeding months. 
The Royal Society of London appointed a Special Committee to 
investigate, and it made a report which was printed some five years 
later. The scientific journals of that day and the scientific soci- 
eties abounded in discussions of the effects of volcanic dust in 
the air. 


Under ordinary circumstances the sunset has been one of the 


*Remarks made at 


14, 1916. 


the meeting of the Society in Toronto, November 
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most pleasing sights in nature. It has been a favorite subject for 
painter’s brush and poet’s art ever since painting and poetry have 
existed; and when we realize that the chief cause of the phenom- 
ena is always situated at immense distances from us—distances 
almost astronomical in their greatness—it receives additional in- 
terest. 

The persistence of the richer color this autumn has turned 
my suspicions as to the cause into a firm belief. From the Suez 
Canal to the Gulf of Riga is 30 degrees of latitude, filled more or 
less continuously with millions of bursting shells, thousands of 
battleships and transports running to and fro by sea, and thou- 
sands of motor vehicles by land. No volcanic eruption ever equal- 
led this output of smoke and dust. Knowing as we do the great 
distance to which this may be carried in the drift of the higher 
atmosphere from west to east in the northerly latitudes, can any- 
one doubt the cause of our intenser sunsets? 

If those long trainloads of cheering Canadian soldiers waving 
their last farewells, those daily casualty lists, those thousands of 
men and women working in munition factories day and night 
without ceasing in this one city, not to speak of hundreds of other 
cities similarly engaged—if these were the only sights and sounds 
to remind us of the awful tragedy in Europe, we might still hope 
to escape in our thoughts at times from its remembrance ; but when 

ve come to see it painted night after night in our sunset colors, 
we begin to feel that there is no space left in waking hours when 
we can entirely escape from the painful thoughts of it. Cn the 
very evening of the day on which | am making these remarks, 
after the sun had gone down, but while its last rays were still 
shining through the higher parts of the atmosphere, the sky took 


on a distinctly purple hue resembling the after-sunset glows of 
1883. 
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MEETINGS OF THE SOCIETY 


At Toronto 


November 28, 1916.— A regular meeting of The Royal 
Astronomical Scciety of Canada was held in the Rooms at 198 
College St., this evening, the President, Dr. A. D. Watson, in 
the chair. 

A communication was received announcing the death of 
Professor Cleveland Abbe, also one from a brother of Father 
Kavanagh, S.J., Montreal, announcing the serious illness of the 
latter. 

Mr. A. F. Hunter reported that on November 20 he wit- 
nessed a fireball moving towards the N.E. from a radiant point 
in the constellation Taurus, 

The lecture for the evening was by Mr. W. Bruce, of Ham- 
ilton, who presented his second paper on the subject ‘‘ Art in 
Astronomy.’’ In an exceptionally pleasing manner he pictured 
to the members present the great wonders of the universe, the 
work of the Great Architect. 


December 12.—-A reguiar meeting of the R.A.S.C. was held 
in the Society’s Rooms, 198 College St., at 8 p.m., Professor 
Chant in the chair. 

Official notice was received from the Lowell Observatory 
announcing the death of Professor Lowell. 

The lecture for the evening was by Mr. John A. Paterson, 
K.C., on ‘‘ The Greatest Mathematical Philosopher.’’ He 
referred to Newton’s early life and his struggles in promulgat- 
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ing new ideas, chiefly in optics, on a doubting world. The 
great work of Newton, the Laws of Gravitation, as given in his 
Principia were more particularly dealt with and a blackboard 
proof given that the moon in its revolution falls to the earth in 
one second the same distance that a free body would fall to the 
earth in one second at the distance of the moon. Newton con- 
sidered this as proof positive of the correctness of his theory of 
the inverse square of the distance. The lecturer then recalled 
his later life and referred to the honors which were bestowed 


upon him. 
W. E. W. Jackson, Rec.-Sec. 


AT OTTAWA 


November 24.—The fourth regular meeting of the fall term 
was held in the Carnegie Library, Ottawa, this evening, at 8 
p.m. The lecturer for the evening was Dr. R. J. McDiarmid, 
of the Observatory. The subject, ‘‘ A Study of the Light Fluc- 


tuations of Stars,’’ was made very interesting by means of elec- 
tric light models and diagrams. 

Most of the lecture dealt with eclipsing variables of the 
Algol type, but some reference was made to the temporary stars 
or Nove. These are stars which flash into brilliancy in a day 
or so and then gradually fade out until in a month or six weeks 
they are dimmed again. These are due, it is supposed, to the 
collision of two stars with a consequent intense heat. 

The variations of the Algol stars are caused by a pair of 
stars one bright and one dark or of different or the same degree 
of brightness revolving about one another. According as the 
relative brightness of the stars is considered and their degree of 
eclipsing, there are different phenomena attending different star 
pairs and these classes and their causes were illustrated by 
means of small electric lights of different sizes, colors and in- 
tensities which were made to eclipse one another in the different 
ways possible. These models and the diagrams which accom- 
panied them made the lecture very easy to understand and added 


greatly to the interest. 
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In conclusion the lecturer showed the value of the study of 
eclipsing variables in connection with the revolution of the stars. 
If the densities can be obtained for stars of each type of spectrum 
some progress will have been made in learning whether there is 
an ascending as well as a descending curve in the life history of 
the stars. 

Mr. Harry Laing, 520 McLaren St., Ottawa, was elected a 
member of the Society. 


December 15.—The Annual Meeting was held in the Car- 
negie Library, the President being in the chair. 

The report of the Secretary on the work of the Centre for 
the year was presented and on motion of the Secretary, seconded 
by D. B. Nugent, was adopted. 

The ‘Treasurer presented his report, which showed the 
finances to be in a satisfactory condition. On motion this was 
also adopted. 

The officers for 1917 were then elected. The names, to- 
gether with the above reports will appear in the minutes of the 
Annual General Meeting of the Society. 

Some suggestions regarding programs for the coming year 
were made, after which the meeting adjourned. 


IE. A. Hopcson, Sec. 
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REVIEW OF PUBLICATION 


An Introduction to Astronomy, by Forest Ray Moulton, 
Ph.D., Professor of Astronomy in the University of Chicago. 
New and revised edition, 1916. 577 pages. New York: The Mac 
millan Co. Price, $2. 

Moulton’s lutroduction to Asirononty was first published in 
1906 and was at once recognized as a superior ¢ 
Since then it has been reprinted seven times, and now, after bei: 
re-written, a new edition has been issued. 

The author's object is well stated in the first paragraph of the 


preface, as follows: 


The aim has been to present the great subject of astronc 


my so that it 
can be easily comprehended, even by a person who has not had extensive 
scientific training. It has been assumed that the reader has no intention of 
becoming an astronomer, but that he has an interest in the wonderful uni- 
verse which surrounds him, and that he has arrived at such a staze o! 
intellectual development that he demands the reasons for whatever con 
clusions he is asked to accept. The first two of these as umptions have 
largely determined the subject matter which is presented; the third has 
strongly influenced the method of presenting it 


The work had many good features before, but it is even more 
worthy of commendation now. After a preliminary chapter deal 
ing with science in general and astronomy in particular, there fol- 
lows one, 51 pages in length, on the earth. While not omitting 
the historical setting, there is a concise and clear account of all 


the latest investigations. Among these may be mentioned Michel- 


son and Gale’s research on the rigidity of the earth. After this 
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follow chapters on reference points and lines, the constellations, 
time, the moon, the solar system, the planets, comets and meteors, 
and then the sun. In the latter is included a brief treatment of 
vadiation and spectrum analysis, in which all the modern develop- 
ments are referred to. For instance, there is an account of uran- 
ium and other radio-active substances and also illustrations of the 
internal motions of the atoms. Cf course, all the recent discov- 
eries by means of the spectro-heliograph and the other engines of 
research at the Mt. Wilson Observatory are outlined and are 
illustrated by striking recent photographs. 

The next chapter is on the evolution of the solar system. It 
extends to 54 pages and is certainly a successful attempt to present 
in simple form a very difficult subject. I know of no other work 
in which the Laplacian, the tidal and the planetesimal hypotheses 
are treated so comprehensively and yet with such clearness and 
conciseness. 

The final chapter, nearly 100 pages long, is entitled “The 
Sidereal Universe,” and is divided into four parts: (1) The ap- 
parent distribution of the stars. (2) Distances and motions of 
the stars. (3) The stars. (4) The nebule. In this immense 
fieid much of the most notable recent work in astronomy has been 
done, and here is a splendid summary of it. The work of Chap- 
man and Melotte on the number of the stars, of Kapteyn on the 
distances of the stars and on star-streams, of Slipher and others 
on the rotation of the nebulz, as well as other remarkable inves- 
tigations lately made, are all outlined and their significance indi- 
caied. Indeed, the entire book shows evidence of very wide read- 
ing by the author, and exhibits a power to present difficult and 
profound investigation in a form quite comprehensible by the non- 
technical reader. 

C. A. CHANT. 
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NOTES FROM THE METEOROLOGICAL SERVICE 


SUMMARY REPORT OF THE WEATHER IN CANADA 
DECEMBFR, 1916 


Temperature.— The mean temperature of the month was 
decidedly below normal from Lake Superior westward to the 
Pacific Coast, negative departures of 12° to 15° being recorded 
in Northern Alberta, and the northern interior districts of Brit- 
ish Columbia. In Ontario it was below normal to a lesser extent, 
and then from the Ottawa Valley eastward, it was above, the 
positive departure increasing to about 6° near the eastern shores 
of New Brunswick and Cape Breton. 


Depth of Snow and Precipitation.— With the exception of 
Nova Scotia and the British Columbia Coast, the ground was 
covered with snow in all parts of the Dominion. Great depths 
prevailed in some northern interior districts of British Columbia, 
while over the greater portion of the Prairie Provinces, it was 
from 2to5 inches. In Eastern Manitoba however, the covering 
amounted to about 1 foot. In Ontario and Western Quebec the 
depth was as a rule from 4 to 15 inches, while in the vicinity of 
Father Point 44 inches was reported. In Northern New Bruns- 
wick it was fairly deep, but this diminished farther southward 
to about | inch at St. John. Precipitation was considerably 
above normal in the Maritime Provinces and Eastern Quebec, 
while in other parts of the Dominion, with some local exceptions, 
the normal amount was not recorded. 
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Yukon 
Dawson 
British Columbia 
Atlin 
Agassiz 
Barkerville 
Kamloops 
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TEMPERATURE FOR DECEMBER, 1916 


New Westminster 


Prince Rupert 

Vancouver 

Vi 
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Western Provinces 


Battleford 
Calgary 
Edmonton 
Medicine Hat 
Minnedosa 
Moose Jaw 
Oakbank 
Prince Albert 
Qu’ Appelle 
Regina 
Saskatoon 
Souris 

Swift Current 
Winnipeg 


Ontario 
Agincourt 
Aurora 
Bancrott 
Barrie 
Beatrice 
Bloomfield 
Brantford 
Chapleau 
Chatham 
Clinton 
Collingwood 
Cottam 
Georgetown 
Goderich 
Grimsby 
Guelph 
Haliburton 
Huntsville 


December 


Highest | Lowest 
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STATION 


Kenora 
Kinmount 
Kingston 
Kitchener 
London 
Lucknow 
Markdale 
North Gower 
Oshawa 
Ottawa 
Paris 

Parry Sound 
Peterboro’ 
Port Arthur 
Port Dover 
Port Stanley 
(Queensborough 
Ronville 
Southampton 
Stonecliffe 
Stony Creek 
Toronto 
Uxbridge 
Wallaceburg 
Welland 
White River 


QOuebe 


Brome 
Father Point 
Montreal 
Quebec 
Sherbrooke 


\| Marttime Provinces | 


Charlottetown 
Chatham 
Dalhousie 
Fredericton 
Halifax 
Moncton 

St. John 
Sussex 
Sydney 
Yarmouth 


December 
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| 
Highest | Lowest 

38 | -36 
49 ~21 
4s | 4 
2 | re) 
| -28 
50 fe) 
48 | -20 
54 
46 || -8 
53 
40 -22 
50 -16 
50 | 
48 | -!2 
55 4 
30 -22 
54, CO 4 
53 
52 - 6 
56 - 8 
62 - 

-46 
50 -22 
38 -~ 6 
45 - 6 
39 12 
49 -18 
44 4 
2 -io 
40 - 4 
52 -10 
52 - 6 
1 
49 2 
51 | =10 
| -!2 
$s It 


|_| 
| H 
| | 
40 -24 
45 16 | 
34 32 i 
46 
45 5 
46 17 
40 
49 27 
45 
50 
43 
52 
42 - 
45 
40 
44 - 
40 
45 
45 
43 
42 
46 
54 | 
46 - 6 | 
45 i 
§2 -1 
49 i3 
50 
| 
45 -34 
57 2 | 
52 6 
52 | 
50 -I!I | 
50 I 
55 4 
| 48 | 
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MAGNETIC OBSERVATIONS 


NOVEMBER, 1916 


At Agincourt during November the Magnetic Forces were 
generally disturbed. Only on the 14th, 16th and 24th are the 
curves classified as calm. The magnitude of disturbance was as 
a rule not very large but great activity was displayed. The 
most noteworthy magnetic storms occurred on the 4th and 5th 
and 12th. The earlier one was more pronounced in the Z curve, 
The Z force diminished rapidly 56y about 19" 42™ of the ord. It 
remained below normal until about noon of the 4th and then 
increased slowly until 17" 20™ when there was a sudden rise of 
72y followed by a fall ot 45y at 17% 25™. Another rise of 6ly 
occurred at 17" 33™ and at 175 38™a fall of 78y and then a grad- 
ual return to normal. The storm of the 12th began gradually 
during the early morning and was particularly active between 
8» and 105 and from 14» to 16", The period of the oscillations 
was about two minutes but the amplitude was small in each 
element. 

At Meanook during November the Declination Curves were 

mostly disturbed and very much more than those at Agincourt. 
The active disturbances of the 4th, 5th and 12th are very dis- 
similar to the Agincourt curves forthe same date. On the night 
of the 4th and Sth very rapid movements of as much as 1% 
degrees occurred, and on the 12th the disturbance was greatest 
between midnight and 4 a.m. (105th M.T.) when a range of 1° 
52’ was recorded. 
* An occurrence probably worthy of note was the repetition 
on the 27th and three succeeding days at about the same time, 
22h, 75th M.T., of a small bay in the D curve at both Agincourt 
and Meanook. The occurrence of maximum West Declination 
at Agincourt on each day being a few minutes earlier than the 
maximum East Declination at Meanook. 

Numerous small sunspots were visible throughout the month 


scattered over the sun’s disk. 
Aurore were visible throughout Canada, though chiefly in 
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the Prairie Provinces, except on the 8th, 10th, 28th and 29th. 
They were recorded very generally from the Ist to 3rd, 11th, 
17th and 18th, 25th to 27th and on the 30th. 


AGINCOURT MAGNETIC OBSERVATIONS 


Lat. 43° 47’ N.; Long. 79° 16’ W. 


| | | | 
November, 1916 | D. _— H Z I 
| 

Mean of Month 6 34°8! 15966 58513 74 44°2 
Maximum | 6 55°3, 1608: 58647 | 
Date of Maximum 12 | 
Minimum | 6 O61) 15854 58445 

Date of Minimum 5 6 12 
Monthly Range | O 49°2 | 227 202 | 
Mean Daily From hourly readings 36 7 | 
Amplitude (From means of extremes | 0 20°! 72 37 
| 


MEANOOK MAGNETIC OBSERVATIONS 


Lat. 54° 37’ N.; Long. 113° 21’ W. 


November, 1916 | D. East) I 
‘ o ‘ 
Mean of Month 27 48°1| 77 55°8 
Maximum 29 07°4 | 
Date 12 
Minimum 27 06°74 
Date | 
Monthly Range 2 o1'o 
Mean Daily ( From hourly readings © 09'0 
Amplitude ( From means of extremes 0 30°3 


All results are reduced to International Magnetic Standard. 


W. E. W. J. 
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EARTHQUAKE RECORDS BY THE MILNE SEISMOGRAPH 


TORONTO 
SIR FREDERIC STUPART, DIRECTOR. 
P.T. = Preliminary Tremors, L.W. = Large Waves. A.C. = Air Currents. 
Time is Greenwich Civil Mean Time, 0 or 24 h = midnight. 


. 
No. Date P.T. |S. Comm. L.W. Max. End | Max. Remarks 
1910 Comm. | Comm. Amp. 
h m m h m h m ho | 
12 49°6 ) |p 
1665\Dec. 2 18° 7°3?\0°7 |P. and S. masked 
130778 5 9 (14 47°3 7 iby A.C. 
1666) 6 | \22 47°5 A.| C. 
1667} 7 | 12 19°7 A.) G. 
1665; 14/17 04°7° 17 14°3? |17 20°7 17 35°0 \|Attendg 0°5 |Possibly A.C. at 


instru- | |beginning 
| 3325? km. 
| ment 
1669) 23) 9 44°7 | 9 53°6 10 05°5 1005°5§ 27°7|0°7 
| 7485km. Begin- 
| | ing well marked. 


1670, 26 | 4 40°5 442°3 | A.C. jo°2} 
1673; ** 26 21 138° 21 25°3 (21 §7°S8?, |Distant Earth- 
4 57 | quake. Marked 
| thi kenings. 
> 
1672 27 45 ¢ 23 00°2 A.C. |A.C.!A.C. masked 
aa 633 


early phases. 


Period of boom 18 seconds. Pillar inclination 1mm. o”*50. 
VICTORIA, B. C. 
F. N. DENISON, SUPERINTENDENT. 
No. Date P.T. Ss. L.W. : End | Max.| Remarks 
ws 1916 Comm. | Comm. | Comm. Max. “Amp. 
h m h m n m h m nh m mm 
1654Dec. 2 1257°2 |12 58°3 16°0| 
1685 32 22 14°9 22 | 
1656 22 41°6: 22 42°6 (22 22 44°6'0'1 | 
1687 6 23 05°5? 0°05) Minute thickening. 
1655 ** 7 12 20°2 | 12 26°2 
168g * 14! 17.05°2717 17 12°6 18°6 18 14°21 | | 3220km. 
1690 23 g 48°27? g §8°1710 09°0? 110 15°g 11 11°0| O'5 | 8700 km.? 
1691 26 4 27°6? | 4 37°0 |or2 
2 Impossible to measure 
20 42°4) rements be- 
1692) 26 4 ‘4 21 21 17°84 0°5 be 
54°4) | | ore 20h. 42m ‘4. 
1693} 27 } 22 \22 35°7 22 45°G? | Marked thickening. 
Boom period 18 seconds. ‘Pillar inclination = 
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ASTRONOMICAL NOTES 


UprusH oF GASES IN SOLAR PROMINENCES, from a paper 
before The Royal Astronomical Society, November 10, 1916, by 
Professor Strutt.—It seems to be generally assumed that the 
motions of the gases in the solar atmosphere are like those in 
our own, and are caused by convection currents. A few simple 
arguments will, Ithink, prove that this is not so. I have set 
these out in my communication, and will give here only a short 
summary. 

Consider the phenomena of the motion in prominences. 
The motions can be observed directly from a determination of 
radial velocities and also by direct observation when at right 
angles to the line of sight. The velocities are always thought to 
be extremely surprising; in one case, the gas is supposed to 
acquire a velocity of 8 x 10’ cms. per sec. No such speed can 
be acquired under the influence of convection currents, and not 
even under any special circumstances under which we can sup- 
pose these to be produced; suppose, for example, to take a 
favorable case, that we put a tube over the prominence and 
pump the gas out from above. The speed which can then be 
acquired is not much greater than the speed of the molecules of 
hydrogen at the temperature of the sun. Now this temperature 
is known to be not much higher than 6000° C., a figure not dis- 
puted at the present time. Under such circumstances the great- 
est speed under adiabatic conditions is much smaller than the 
observed speed, being only 1°4 x 10° cms. per sec. 

I think there is no doubt that the uprush of gases cannot 
be explained by means of convection currents. How, then, is 
it to be explained ? By means of electral action? If we assume 
that the particles are in an electric field we can get any speed we 
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require ; we cannot yet prove that this is so, but we seem to be 
driven to it by excluding other explanations. 

INTERNAL MO‘IONS IN SPIRAL NEBULA:.— Roche showed 
that a rotating gaseous mass with high central condensation 
would get flatter and flatter as it shrank, until it assumed the 
shape of a lens with a sharp periphery, after which matter would 
be ejected round the periphery. This neglects tidal forces from 
distant stars ; these, however small, must always exist, and, in 
general, are adequately represented by second harmonic terms. 
It is readily seen that the effect of these small tidal forces is 
slightly to precipitate the cataclysm, and also to localize it at 
two antipodal points on the periphery. 


To a first approximation an ejected particle will describe an 
elliptic orbit of small eccentricity, and will ultimately fall back 
into the main mass. But, on taking into account dissipative 
forces such as tidal friction, it appears that such a particle w.1! 
be gradually driven away from the main mass. 


I believe that, after allowing for projectional effects, traces 
of this elliptic deformation can be found in photographs of 
spirals. 

On this view the nebular mass begins by being a lens-shaped 
figure in rotation, with matter streaming out at two opposite 
points (which, being determined by the external tidal field, do 
not rotate with the mass) and proceeding along spiral arms. 
The apparent angular velocity will clearly decrease as we pass 
along the arms, so that these appear to uncurl. The knots in 
the arms are readily explained in terms of gravitationally un- 
stable wave-motion. 


The subsequent motion, when the disintegration of the 
nebula is far advanced, is more difficult to follow. 


Regarded as a star-producing mechanism, such a nebula 
generates stars at the rate of one every few thousand years; 
these move at first in single file about 1/30th parsec apart, with 
a velocity of a few kms. a second relative to the nebula.—J. H. 
JEANS, in January Observatory. 


. 
q 
‘4 
ng 
‘ 
| 
4 


Astronomical Notes 93 


Leap YEARS witn 53 SunpAys.—The ordinary year has 


52 Sundays. If however the year begin on Sunday it will end 
on Sunday, and so have 53. If it be a leap year, it may begin 
on either Saturday or Sunday, and have 538 Sundays. Th 


chances are however that leap year will begin on one of the other 
five days of the week; in that case there would be only the 
usual 52 Sundays. 

The vear 1916 was leap vear and began on Saturday; it 
therefore had 53 Sundays. The last year that had 53 Sundays 
was 1911; that was a leap ‘year, but began on Sunday. The 
last leap vear that had 55 Sundays was 1588S; but that began 


on Sunday, whereas 1916 began on Saturday 


he last year 
identical with 1916 in all respects was 1876, the year of the cen- 
tennial of the United States, 40 years ago, which, exactly like 
1916, began on Saturday, and had 53 Sundays. ‘The last three 
instances preceding that were the years 1780, 1820 and 15848. 
The next two following instances will be 1944 and 1972. It will 
be noticed that the intervals are either 25 or 40 years. —F. CAmp- 


BELL, in Sopuiar Astronomy for Jauuary 


In “Cuina.—Mr. John A. Brashear and Mr. Ambrose 
Swasey, the two well-known telescope makers, started during 


the latter part of November on an extended trip through China. 


ASTRONOMY IN CALIFORNIA.— Mr. Adolfo. Stahl, of San 
lrancisco, has given a fund to the Astronomical Society of the 
Pacilic, for the maintenance of a course of popular lectures on 
astronomical subjects. It is to be known as the Adolfo Stahl 
Lecture Fund of the Astronomical Society of the Pacific. Mr. 
Stahl has been declared a Patron of the Society and has been 
elected to life membership. 

Provision has been made for six lectures in the Course dur- 
ing this season. 

It seems that here is an admirable example, worthy to be 
followed by public spirited men in many cities. — Popular Astron- 


omy for January. 
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MAGNITUDES AND COLOR IN STARS AROUND MESSIER 11. 
——Just as a wide range of color class and the presence of 
negative color indices in the globular cluster Messier 15 indicated 
the absence of scattering of lightin space, the similar properties of 
the faint stars in Messier 11 and the galactic clouds show that in 
this direction alsolight is not appreciably diminished by scattering. 

The present investigation contributes to the problem of the 
color of the faint stars, and consequently, if space absorption is 
accepted as ineffective, to the question of the extent and charac- 
ter of the galactic system. The increase of the minimum color 
index with decreasing brightness has been observed by Seares 
for the north polar stars, galactic latitude + 28°, by Hertzsprung 
and Seares in the open cluster N.G.C. 1647, galactic latitude 
— 15°, by the present writer in and around Messier 67, galactic 
latitude + 54°, and inthe neighborhood of Messier 15, galactic 
latitude + 40°. In none of these fields have very small or nega- 
tive color indices appeared among the fainter stars ; and a defin- 
ite, accessible limit to the galactic system was thus suggested, at 
least for the higher galactic latitudes. The first divergence from 
this tendency was found in the field of the variable star NX Cvegni, 
galactic latitude + 13°, where 13th magnitude stars of color 6 
were found, as well as a number of faint a’s. Similarly, faint 
blue stars have been recently observed by the writerin the region 
of the Perseus cluster, galactic latitude — 3°. With the addi- 
tion of the data for Messier 11 and for the four neighboring fields, 
it appears that the redness of the faint stars will be found to 
depend, as might be expected, upon galactic latitude, and in the 
mid-galactic regions will vary with the density of the star clouds. 

The presence of negative color indices for faint stars in the 
three widely separated galactic regions mentioned above shows 
that, if these stars are typical in absolute brightness, the dimen- 
sions of the galactic system in the plane of the Milky Way are 
many times greater than has been inferred from studies of vari- 


ables and investigations of the motions and magnitudes of the 


brighter stars.—By Haritow Ley, in Proceedings 
National Academy of Sciences, Vol. I11., No, 1. 
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EDUCATIONAL POSITION AND OvuTLooK.— After-war pro- 
blems dominated the various sectional meetings of the Confer- 
ence of Educational Associations held last week, and the two 
schemes of reform suggested by the Education Reform Council 
and the Workers’ Educational Association were frequently in 
evidence. Three main lines of thought could be noted. One 
took up the burden of the Master of Balliol’s inaugural address 
in his insistence upon the need for an educated democracy. 
Thus Principal Maxwell Garnett, of the Manchester School of 
Technology, speaking on the vocational outlook before the Child 
Study Association, urged that primitively interest was aroused 
by things to be done; thus permanent neurographic records were 
formed, and from these neurograms interest systems were created 
which tended always to grow. Hence it was wise to develop a 
single wide interest and a power of concentrated attention, and 
such interest systems, developing in adolescence, if centred round 
one’s vocation, would produce a body of workers who would be 
at once more effective and more contented. At the same time, 
there was need to reserve from all classes those who would be- 
come prophets andthinkers. This last was the note of Prof. Shel- 
ley’s address before the Teachers’ Guiid; a healthy democracy 
must evolve an aristocracy whilst at the same time fostering the 
forces that would destroy it, and always there must be a selection 
of the most vigorous personalities who would express the ideals 
and aspirations of the age. This involved, as Principal Garnett 
also insisted, some other method than the crude intellectuai test 
of selecting those who should proceed by scholarships to higher 
centres of learning. Prof. G. Murray had pointed out at the pre- 
vious meeting the corollary to this, that there should be secured 
to the youth of all classes the best education for which each was 
intellectually fitted, 

A second main line of thought had to do with the classic- 
science controversy, with science in favor. Thus Sir Alfred Keogh, 
presiding at the Education Reform Council meeting, urged that 
the lack of knowledge of elementary facts of science and Nature 
shown by Ministers and administrators was a national misfortune, 
and that every boy destined for public life should have a very 
liberal education both in science and classics.--Na/ure, January 


11, 1917. RC 
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NOTES AND QUERIES 


Communications are Invited, Especially from Amateurs. The Editor will try to 
Secure Answers to Queries. 


THE TOTAL ECLIPSE OF THE MOON, JANUARY 8, 1917 


The total eclipse of the moon on the morning of January 8, 
1917, was observed by many in Toronto. The following account 
of it is supplied by Mr. A. R. Hassard, B.C.L.: 

arly in the evening of Sunday, January 7, the moon shone 
brightly and in the sky were but few clouds. Before 9 o'clock 
white clouds covered the entire vault, and every trace of star and 
moon was obliterated. However towards 11 o'clock the clouds 


€ 


grew thinner, and by 12.30 it appeared as if the eclipse would be 
clearly seen. It was. By 12.45 there were few clouds left, and 
the moon hung high, like a crystal globe in the deep blue starry 
firmament. About 12° or 15° away from the moon were Castor 
and Pollux. A line drawn from Castor to Pollux and produced 


a little over twice the distance which separates these two stars 
would have about touched the planet Saturn. To the west of 
Pollux and forming a right-angled triangle with that star and 
Saturn, rodethe moon. In that triangle no other star was visible, 
although when the moon was totally eclipsed a small star became 
visible to the naked eye, almost midway between Saturn and 
Pollux. At 12.50 a.m. an irregular darkening appeared over a 
considerable portion of the moon and a little to the south of its 
eastern point. This darkening spread over an area extending in 
as far as Aristarchus and Tycho. At1 a.m. a black and more 
definite shadow grew visible in the place which had previously 
been merely dusky. The circumference of the eclipsing shadow 
was vaguely defined. Heavy white clouds were now speeding 
eastward over the moon. In my 9% inch reflector, power 60, 
these details were easily perceived. By 1.05 a.m. the shadow 
had entered upon the moon about '/, of the distance across its 
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NOTES AND QUERIES 


Communications are Invited, Especially from Amateurs. The Editor will try to 
Secure Answers to Queries. 


THE TOTAL ECLIPSE OF THE MOON, JANUARY 8, 1917 


The total eclipse of the moon on the morning of January 8, 
1917, was observed by manyin Toronto. The following account 
of it is supplied by Mr. A. R. Hassard, B.C.L.: 

arly in the evening of Sunday, January 7, the moon shone 
brightly and in the sky were but few clouds. Before 9 o'clock 
white clouds covered the entire vault, and every trace of star and 
moon was obliterated. However towards 11 o'clock the clouds 
grew thinner, and by 12.30 it appeared as if the eclipse would be 
clearly seen. It was. By 12.45 there were few clouds left, and 
the moon hung high, like a crystal globe in the deep blue starry 
firmament. About 12° or 15° away from the moon were Castor 
and Pollux. A line drawn from Castor to Pollux and produced 
a little over twice the distance which separates these two stars 
would have about touched the planet Saturn. To the west of 
Pollux and forming a right-angled triangle with that star and 
Saturn, rode the moon. In that triangle no other star was visible, 
although when the moon was totally eclipsed a small star became 
visible to the naked eye, almost midway between Saturn and 
Pollux. At 12.50 a.m. an irregular darkening appeared over a ] 
considerable portion of the moon and a little to the south of its 
eastern point. This darkening spread over an area extending in 
as far as Aristarchus and Tycho. At 1 a.m. a black and more 
definite shadow grew visible in the place which had previously 


been merely dusky. The circumference of the eclipsing shadow 
was vaguely defined. Heavy white clouds were now speeding 
eastward over the moon. In my 9% inch reflector, power 60, 
these details were easily perceived. By 1.05 a.m. the shadow 
had entered upon the moon about '/, of the distance across its 
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face, and was quite black, but still ill-defined at its circumfer- 
ence. In the direction from which the shadow was coming, 
namely to the south-east, a bright star, probably of the third 
magnitude, was visible, about the full diameter of the moon away 
from its nearest edge. The full outline of the moon was readily 
discernible through the eclipsed part. Large white clouds were 
still hastening eastward. At1.1la.m. Tycho plunged into the 
shadow; Aristarchus was on the verge of being eclipsed. By 
1.20 both of these famous craters were covered by the shadow, 
and in 5 minutes more the shadow had touched the central part 
of the moon. At 1.50 about one-half the total area of the moon 
was covered. The sky now was nearly cloudless, and objects 
upon the earth had become noticeably dimmer than they were an 
hour earlier. Very little could be distinguished upon the over- 
shadowed surface of the moon, although the outline of seas and 
land could be traced with ease. The star referred to as preced- 
ing the moon was now getting closer to that luminary, and ina 
few moments’ time two other smaller, very much fainter, stars 
appeared between the bright one and the moon. By 1.50 a.m. 
the earth's shadow had covered a very large part of the moon and 
to the naked eye presented a distinctly coppery appearance. 
At 2.05 a.m. the moon was practically covered by the shadow. 
The earth was quite dark, and many small stars were now 
visible. 

For some minutes, the totally eclipsed moon, undimmed by 
drifting, fleecy cloud, rode high near the zenith. Orion, Leo 
Praesepe, and many other clusters and constellations glittered 
nearly overhead as they would have done on a moonless night. 
But the inevitable clouds were lingering near. I went indoors 
to get a little warmth, as I had become chilled by the frosty 
night. When a little later I looked at the sky, the white mantle 
of filmy cloud again had rolled disappointingly over the wonders 
of the sunless hours; the moon had disappeared ; the glittering 
constellations, the twinkling stars, the gleaming planets had 
died out in mightiest eclipse. Nothing but memory and imag- 
ination remained to preserve the faith that behind the veil, 
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which hid the sky, the silvery mistress of the night, draped in 
the shade of her lord, the earth, was riding serenely and majes- 
tically through the gloom. 


SOME ODD SIGN-BOARDS 


While on the way to Philadelphia last August the train 
stopped a few minutes at Bethlehem, Pa. At the entrance toa 
covered bridge the three following notices were posted :— 


Ten dollars tine for driving across this bridge faster than a walk. 
This bridge is unsafe. All persons using it do so at their 
own visk. Motor vehicles are forbidden to use this bridge. 

Speed limit, 8 miles per hour on bridge. 
During the few minutes the train stopped six motor cars 
were seen to cross the bridge. 


* 
In the vicinity of Cambridge, Mass., the following notice is 
quite common :— 
No trespassing. Tolice take notice. 
In Toronto the police would think this a request that they 
attend to their business and would resent it. 


In Salt Lake City the following ‘‘shingle'’ was seen on a 
main street 
James Jones, Lawyer and Abstractor. 
Comment unnecessary in the east ! 


WHAT YEARS HAVE SEVEN ECLIPSES ? 

A search into Oppolzer’s great ‘‘ Canon der Finsternisse,’’ 
which gives the details of all eclipses from 1207 B.C. to 2161 
A.D., shows that the following years have seven eclipses. 

B.C.—1173, 1108, 1090*, 1043, 931, 866, 587, 569*, 522, 

504*, 457, 439%, 410, 374* 345. 
A.D.—18*, 65, 112, 148*, 177 242, 372, 586, 604* 669*, 
698, 734*, 763, 828, 893, 958, 1219, 1255*, 1284, 
87, 1805*, 1917, 


1349, 1414, 1479, 1591, 1656, 17 
1935*, 1982, 2094, 2159. 
Those marked with a * have 5 solar and 2 lunar eclipses, 
the others 4 solar and 3 lunar eclipses. S. ae, 
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G. SCRIMGEOUR, M.A. 
Auditor—J, E. CAMPBELL, B.A. 
Council--T. H. Bissonnette, B.A.; E. R. Murray, H. S. MacCuune, B.A.; 
Miss E. D. CaTHRO, B.A. 
WINNIPEG CENTRE 
President--¥, POWELL. Vice-President—J. H. Kos, 
Secretary- Treasurer—U. R. Kincston, M.A., Ph.D. 
Council--R&V. FATHER J. BLAIN, S.J.; PRoressor NEIL B. MACLEAN, M.A.; 
Pror. L. A. H. WARREN, M.A., PH.D., F.R.A.S.; F. POWELL, J, W. HARRIS. 
GUELPH CENTRE 
Honorary President--]as. Davison, B.A. 
President--PROFESSOR W. H. Day, M.A, 
1st Vice-President- J. B. LEADLAY. 
2nd Vice-President--SuERIFF A. S. ALLAN. 
Secretary- reasurer--]. MCNIECR, B.A. Recorder--R, KR. GRAHAM, B.A.Sc. 
Council-—-Mrs. J. J. Drew, Miss MILs, F. A. GRAESSER, L1.-COLONEL 
D. McCrea. H. Westosy, JOHN Davipson, J. M. TAyYLor, Sr.; 
A. H. McDONALD. 
VICTORIA CENTRE 
Honorary President—Dr. J. S. PLASKETT, B.A., D.Sc., Ottawa. 
President--A. W. McCurpy. Vwe-President--W. S. DREWRY, C.E. 
Secretary-Treasurer-—-Dr. L. T. Houcnton, M.D. Auditor—JAMES FORMAN. 
Council--F. NAPIER DENISON, A. SymMonps, J. E. Umpacn, REv. R. CONNELL, 
F. C. Green, GeorGe S. McTavisn, K. M, CHADWICK. 
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